Very soft mud with high water content of over 400 % is prevailing in the deeper area off Haneda in the Tokyo Bay and behavior of the mud is crucial for the water environment around the area. The fine sediment transport processes of such muddy sediments were modeled considering the sedimentary characteristics such as vertical profiles of mud concentration near the bottom surface. Assuming the near surface muddy sediment as Bingham fluid, analytical solution for horizontal mass flux of the mud layer was newly derived. The equation was also applied to estimate the sediment transport during the observed typhoon event in the Tokyo Bay with a 3-D circulation model (POM) and wind wave model (SWAN). The results showed applicability of the model to simulate the muddy sediment transport process during the storm event.
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